Based on morphological characteristics, two subspecies of the Transcaucasian rat snake (Zamenis hohenackeri) are currently recognized, namely Z. h. tauricus and Z. h. hohenackeri. Both subspecies are repeatedly considered to be conspecific colour morphs, or have even been confused with Z. situla. Although, few studies involved the Transcaucasian rat snake in a phylogenetic approach, none has so far led to any taxonomic changes. We assessed the intraspecific morphological variation and phylogeographic relationships among specimens from different locations across its updated distribution. Our molecular (1191 bp mtDNA, 565 bp nuDNA) and morphological data provide sufficient evidence to support three distinct lineages within the Z. hohenackeri complex with a different arrangement compared to a previous study. These represent the subspecies Z. h. hohenackeri, Z. h. tauricus, and a lineage from southwestern Turkey which is described as a new subspecies. Aspects of historical biogeography and conservation status are briefly discussed.
Introduction
The Transcaucasian rat snake, Zamenis hohenackeri (Strauch, 1873) , is a small colubrid snake that occurs across the Caucasus, Asia Minor and the northwestern Levant. This taxon was previously considered as a member of the genus Elaphe Fitzinger, 1833 (Nikolskij, 1916) . Based on morphological and biochemical analyses, Utiger and colleagues assigned this species, together with Elaphe lineata, E. longissima, E. persica, and E. situla to the genus Zamenis Wagler, 1830. At present, Z. hohenackeri contains two subspecies with the nominotypic form distributed in the Caucasus region (type locality: Chanlar, Azerbaijan , and Tbilisi, Republic of Georgia [Strauch, 1873] ; though the former is preferred, see , including Armenia, Azerbaijan, Georgia, and Russia, and from northern and eastern Turkey southward into Iraq and Iran Schulz, 1996) . The second subspecies, Z. h. tauricus (Werner, 1898) was described from the Taurus Mountains in southern Turkey (type locality: Gülek, Adana), and further records originate from across southwestern Turkey, Israel, Lebanon, and Syria (Schulz, 1996) . Based on literature records, both subspecies seem to be geographically separated by mostly unexplored mountain ranges (Fig. 1) .
Despite their potentially distinct distribution ranges, Z. h. hohenackeri and Z. h. tauricus have been frequently debated in terms of their taxonomic status and repeatedly considered to be conspecific colour morphs Schulz, 1996) . While the former is characterized by two rows of dorsal blotches, which are typically separated by a light vertebral area or line, the latter shows predominantly only one row of larger blotches with more or less distinct, dark edges (Schulz, 1996 ; www.turkherptil.org/). However, substantial intraspecific variability in these traits has been observed (Schulz, 1996 ; www.turkherptil.org/). Consequently, many potential cases of misidentification of Zamenis subspecies or even more serious confusions concerning their classification are often present in the specialized literature (e.g., the closely related Z. situla has been frequently confused with Z. hohenackeri; .
Combining molecular and morphological characters can overcome potential subjective interpretation originating from morphological data alone and may provide significant evidence to identify genealogical lineages and assess their evolutionary independence within Z. hohenackeri. In fact, a recent study indicates substantial incongruence between current taxonomy and molecular data of Z. hohenackeri and reported further substructure within the species, which has not been recognized by external morphology so far. According to these authors, Z. hohenackeri forms three divergent lineages: one corresponds to the nominotypic subspecies in the north, another comprises individuals from the region of the type locality of Z. h. tauricus in southern Anatolia and the third, the "Southern lineage", occurs in the Amanos (Nur) Mountains, the next larger mountain range across the Adana Basin, and reaches farther south into the Levant. Yet, the single locus approach, the limited number of samples and the lack of morphological data prevented taxonomic changes in this group.
Here we use detailed morphological information, nuclear and extended mitochondrial sequence data sets, as well as samples from additional regions compared to previous analyses to investigate the divergence and taxonomic relationship within the Z. hohenackeri complex. Our results reveal three allopatric lineages within Z. hohenackeri with high levels of genetic divergence. Of these, one lineage from southwestern Turkey is described as a new subspecies. Table 1 . Sampling localities of specimens used for genetic and/or morphological analysis and holotype localities are indicated with different symbols (see legend). More detailed maps for Iran, and records within the eastern Caucasus (Greater and Lesser), including Russia, Georgia, Armenia, and Azerbaijan can be found in , Schulz (1996) , and .
Material and methods
Sampling, DNA extraction and sequencing. For the molecular analysis we included samples of ethanolpreserved museum vouchers from Turkey (n = 19), Lebanon (n = 2), and from Armenia (n = 1); for details on specimens see Supplementary Table 2 and for morphological investigations of these and further vouchers see the respective section below; localities of the specimens are presented in Fig. 1 .
Total genomic DNA was extracted from tissue samples using the Qiagen DNeasy kit (Qiagen Inc.) following the manufacturer's protocol. We amplified partial sequences of the following four loci via the polymerase chain reaction (PCR): two mitochondrial loci, namely cytochrome oxidase subunit 1 (co1, 345 bp) and cytochrome b (cytb, 846 bp), as well as two nuclear loci, namely vimentin gene (vim, 291 bp) and beta-spectrin nonerythrocytic 1 gene, intron 1 (SPTBN1, 274 bp). Primers were designed using Primer3 v. 4 Table 3 for a list of primers used and annealing temperature for PCR amplification. Amplicons were purified using a QIAquick PCR Purification Kit (Qiagen, Germany) and sequenced in both directions with the same primers. We identified heterozygotes in electropherograms of the nuclear loci based on secondary peak calling, using Geneious 9.0.5 (Kearse et al., 2012) and the Heterozygote plugin. No evidence, such as premature stop codons, of pseudogenes, was detected in the mtDNA data. All newly found haplotypes were deposited in GenBank (accession numbers: Supplementary Table 2) .
Phylogenetic reconstruction. We aligned new sequences of each gene partition along with those available for Z. hohenackeri and appropriate outgroup sequences retrieved from GenBank (see Supplementary Table 2 ) using Muscle 3.8.31 (Edgar, 2004) as implemented in Mega 6.06 (Tamura, Stecher, Peterson, Filipski, & Kumar, 2013). All gene fragments were translated into amino acids; no frameshift mutations or premature stop codons were observed. Gaps were treated as missing data in all subsequent analyses. All polymorphic sites were encoded with the appropriate IUPAC ambiguity code. Due to low variation in the nuclear data, we focused our analysis predominantly on the mtDNA data and used the nuclear data as supporting DNA-based diagnostic features and to generate haplotype networks only. For the latter analysis, heterozygous sequences were resolved with PHASE 2.1 (Stephens & Scheet, 2005 ; Stephens, Smith, & Donnelly, 2001) using the input file generated by SeqPHASE (Flot, 2010) and applying 100 iterations. We choose the allele(s) with the highest posterior probability of the phased nuclear gene copies to represent each individual in subsequent analyses. TCS haplotype networks were inferred with PopART 1.7 (Clement et al., 2002; Leigh & Bryant, 2015) .
Prior to phylogenetic reconstruction, substitution saturation of mtDNA was evaluated with Xia's test, as implemented in the program DAMBE (Xia & Lemey, 2009; Xia, Xie, Salemi, Chen, & Wang, 2003). Codon positions 1 and 2 were analysed together while codon position 3 was treated separately. None of the data showed substantial sequence saturation, as indicated by Xia's test (all Iss < Iss.c, p<0.001 assuming a symmetrical topology). The two mitochondrial sequences were concatenated and data blocks were pre-defined by genes and codon positions for subsequent phylogenetic analyses.
In order to assess the evolutionary distance between the Zamenis specimens, we calculated uncorrected pdistances among unique haplotypes of the two partial mt genes using Mega 6.06 with the pairwise deletion option and by considering both transitions and transversions.
Phylogenetic relationships were calculated based on Maximum Likelihood (ML) and Bayesian Inference (BI) methods, using RAxML v.8. . BI analyses were then run using models and partitions as selected by PartitionFinder, while all nucleotide substitution model parameters were unlinked across partitions. We used a Yule process as model of speciation, a random tree as starting tree, an uncorrelated log-normal relaxed clock and a diffuse gamma distribution (scale = 1000, shape = 0.001) as prior for the evolutionary rate. Two runs were performed with 20 million generations each, sampling every 2,000 generations and with a burn-in set to 25% of the samples. Convergence and stationary levels were verified with Tracer v.1.7.2. We annotated the tree information with TreeAnnotator v.2.3.1 and visualized it with FigTree v.1.4.3 (Drummond & Rambaut, 2007) .
ML tree construction was performed under the GTRGAMMA model using RAxML on the CIPRES Science Gateway (San Diego Supercomputer Center). Nodal support of the tree was assessed by rapid bootstrapping algorithm with 1000 bootstrap replicates.
Divergence time estimation. Divergence dates were estimated using BEAST 1.8.4. In order to place fossil calibration references, we supplemented our data with sequence information of outgroup taxa obtained from GenBank, including sequences of Pantherophis, Lampropeltis, Coluber and Salvadora species.
We specified a lognormal prior distribution with a 95% CI for the most recent common ancestor (MRCA) with an offset equal to the minimum age of the oldest fossil and imposed the following five calibrations to the molecular clock (see also : (1) A minimum age of 6 Mya of the MRCA of Zamenis lineatus, Z. longissimus and Z. situla, based on fossils considered directly ancestral to Z. situla and Z. lineatus (Elaphe longissima) (Ivanov, 1997) . The upper 95 % CI value was set to ~20 Mya, as the first rat snake (genus Elaphe) appeared in Europe 20 Mya (Ivanov, 2002) Morphological analysis. A total of 34 alcohol-preserved voucher specimens of Zamenis hohenackeri were available to us (Armenia, n = 3; Georgia, n = 4; Lebanon, n = 3; Turkey, n = 24). Specimens originated from the Natural History Museum of Geneva (MHNG) and the Natural History Museum Basel (NHMB), Switzerland, the Natural History Museum in Vienna (NHMW), Austria, as well as the Zoological Research Museum Alexander Koenig in Bonn (ZFMK), the Bavarian State Collection of Zoology in Munich (ZSM), Germany, and the Ege University in Izmir (EU), Turkey. Further morphological data and photographs of Z. hohenackeri and Z. situla records were obtained from literature and online resources. Localities of vouchers and literature data are shown in Fig. 1 , and listed as well as partly illustrated in the corresponding Supplementary Table 1 and Supplementary Figs. 
1-4.
Specimens were examined for the following characters: Snout-vent length [SVL] , measured from the tip of the snout to the posterior edge of the anal plate, and tail length [TL] , from posterior margin of anal plate to tip of tail (both measured to the nearest 5 mm using a piece of string and a measuring tape); number of dorsal scale rows [DOR 1/2/3], counted at position of the 10 th ventral plate, at midbody (i.e., at position of the ventral plate corresponding to half the total number of ventrals), and at one head length before the anal plate; number of all ventral scales [VEN] ; number of subcaudals [SC] , without the terminal scute; presence/absence of uni-coloured yellowish-reddish dorsal blotches surrounded by a black border due to dorsals with dark edges primarily on their outer margins [deDOR] ; occurrence of dark edges on dorsals inside of blotches [deiDOR] ; number of dorsal blotches counted on left side, between head and tail tip [noDBleft] ; width of the anterior dorsal blotches, including dark borders, counted along the body axis by the number of dorsal scales, either of the single mid-dorsal blotch, or of the left-sided blotch if the dorsal blotches are separated into two paravertebral blotches ([wDB], we used the minimum number in our statistical analyses), two semi-covered dorsal scales were counted as one scale, whereas the presence of only one semi-covered dorsal scale in a single blotch was not counted. In addition, we compared the shape and arrangement of the dorsal colour patterns, e.g. whether they consisted of single mid-dorsal blotches or were separated into two paravertebral rows of blotches.
Sex of specimens was determined by the presence or absence of hemipenes, inspected through a subcaudal incision at the tail base. Some vouchers were badly damaged road-killed specimens, making it impossible to record measurements or precisely count scales. Even so, the size and shape of blotches were recorded in those parts of the body where they could be easily distinguished.
A principal component analysis (PCA) was conducted with the metric and meristic variables using the 'stats' package for R v3.4.1 (RDevelopmentCoreTeam, 2017) . Prior to analyses, missing values were imputed using the R-package 'mice' (van Buuren & Groothuis-Oudshoorn, 2011) with 500 imputations, a Bayesian linear regression imputation approach for numeric and a logistic regression for 2-level categorical variables. Due to a higher number of missing values in the morphological data, we performed all analyses on (i) a reduced dataset which included only individuals that had less than 50 % missing values in total and no missing values for the categorical variables (n = 28), and ii) on the complete dataset (n = 50). Overall, the reduced and full dataset contained 13 % and 31 % missing values, respectively. To avoid size dependent intercorrelation effects in TL we calculated regression residuals using SVL as a covariable.
Subspecies comparisons of variables were analysed based on the original (non-imputed) data through one-way ANCOVA with sex as covariate followed by Tukey HSD post hoc (SC, VEN, noDBleft), or by the Kruskal-Wallis H test and Dunn's post hoc test (DORs, relative tail length, wDB). Binomial variables were analysed using a Fisher's exact test (deDOR, deiDOR).
To increase the resolution of the identification key (see Results), the taxon-specific distribution and all available photos of wild Zamenis hohenackeri which show the dorsal pattern of the anterior body available from literature and online resources were investigated for consistent variation in colour pattern. These traits (namely: shape of anterior dorsal blotches [large and rounded or tanslaterally elongated, from oblong to bar-shaped], number of single translateral blotches with the anterior 20 blotches, instead of shaped as unilateral or twin spots) were not statistically tested, but integrated in the identification key and discussed where appropriate.
Results
Phylogenetic reconstruction, divergence time and species delimitation. The aligned concatenated sequences used for phylogenetic inference and divergence time estimations comprised 38 Zamenis and 13 outgroup sequences with a maximal length of 1191 bp for the mitochondrial genes. Data on nuclear gene fragments consisted of 21 and 22 Zamenis sequences (all but one from Z. hohenackeri) for sptbn1 and vim, respectively, with a total length of 565 bp. The mtDNA dataset contained 390 variable and 292 parsimony informative characters (151 and 120 without outgroups), while the nuDNA contained four variable and one parsimony informative site.
The BI and ML phylogenetic reconstructions were well-resolved and yielded highly concordant tree topologies, in particular with respect to the major clades recovered within the genus Zamenis (Fig. 2,  Supplementary Fig. 5 ). Phylogenetic relationships of nominal Zamenis species were in line with recent studies (Salvi, Mendes, Carranza, & Harris, 2018; Zheng & Wiens, 2016). Both analyses identified three distinct lineages within the highly supported monophyletic hohenackeri complex which are consistent with morphological data (see further below): one consists of specimens from north-eastern Anatolia and the Caucasus, representing the nominotypic subspecies Z. h. hohenackeri; a second corresponds to Z. h. tauricus from the Lebanon Mountains and provinces around the bay of Iskenderun into Province Mersin in southern Turkey; a third, so far unknown southwestern lineage (hereinafter 'SW Anatolian clade') comprises haplotypes from regions south of the Büyük Menderes River, Provinces Aydin and Denizli, to west of the Göksu River, Province Mersin (Fig. 2) , although the relative position of this lineage within the Z. hohenackeri clade was poorly supported. Within Z. h. tauricus, we recovered additional subclades (Fig. 2, Supplementary Fig. 5 ).
Genetic distances between specimens of these different subspecies and the SW Anatolian clade ranged between 4.9 % and 7.4 % in the co1, and between 4.9 % and 5.4 % in the cytb; while distances within subspecies or within the SW Anatolian clade were considerably lower (up to 2.9 % co1, 2.3 % cytb). Among nominal Zamenis species p-distances ranged between 8.7 % and 14.8 % in the co1, and between 8.5 % and 14.9 % in the cytb. For nuclear data, genetic distances between specimens of Z. h. hohenackeri, Z. h. tauricus, and the SW Anatolian clade were marginal. However, in most cases the lineages (subspecies) might be differentiated from each other by a certain combination of character states of the nuDNA sequence code (Supplementary Table 4 , Supplementary Fig.  6 ). Accordingly, a single deletion was detected in all but one sequences of sptbn1 of the SW Anatolian clade, while a further substitution was recovered in vim (Z. h. hohenackeri + Z. h. tauricus vs. SW Anatolian clade).
Molecular dating yielded estimates for basal nodes that roughly agreed with other recent studies of rat snake divergence times (Burbrink & Table 5) . Accordingly, the divergence between the nominotypic subspecies Z. h. hohenackeri and the remaining Z. hohenackeri subspecies was inferred to have happened during the late Miocene to early Pliocene (ca. 6.0 Mya). However, given the uncertain position of the new subspecies within the Z. hohenackeri clade, its divergence time remains unknown.
Morphological analysis. More than 60 % of the total variation in the complete and 70 % in the reduced morphological dataset was explained by the first three PCs (Supplementary Table 6 and Supplementary Fig. 7 for variable contributions). The first principal component (PC1) accounted for 31 % and 38 % of the total variance in the complete and reduced datasets. For both datasets, PC1 had high contributing factor loadings from variables deiDOR, deDOR, noDBleft and the wDB, whereas PC2 was loaded most strongly by the number of dorsal scale rows (DOR1, DOR3; both datasets) and the number of ventral scales (both datasets), and accounted for ~20 % of the total variance. PC3 was loaded primarily by dorsal scale row number (DOR1) for the complete data or by the number of subcaudals for the reduced dataset, explaining 14 % and 13 % of the variance, respectively. The SW Anatolian clade was separated from Z. h. hohenackeri and Z. h. tauricus particularly due to wider dorsal blotches, the continuous black border of the reddish dorsal blotches, and a higher number of ventral scales. In contrast, Z. h. tauricus and hohenackeri showed higher morphological similarity, indicated by a substantial overlap in morphological variance (Supplementary Table 6 and Supplementary Fig. 7 ).
The three taxa differ significantly from one another in the width of dorsal blotches (wDB; Kruskal-Wallis H 2 = 27.69, p < 0.001, Dunn's post hoc test p < 0.05 for all pairings). Moreover, the SW Anatolian clade differ significantly from Z. h. hohenackeri and Z. h. tauricus subspecies in the number of ventral scales and dorsal blotches (ANCOVA VEN: Table 7 and Supplementary Fig. 8 ). No significant differences between the subspecies were observed for the remaining traits.
Colour pattern in Zamenis hohenackeri. The dorso-lateral ground colour of Z. hohenackeri specimens varies from tan to greyish with a dorsal pattern consisting of brown to reddish-brown dorsal blotches of different shape which are more or less distinctly dark-bordered. In all specimens investigated, the lateral surfaces have small dark brown spots which are alternately arranged between two dorsal blotches. The first blotch of the dorsal pattern is a horseshoe-shaped mark on the neck pointed posteriorly. The ventral colour anteriorly is greyish and speckled with dark blotches, as are the posterior edge of (typically, every second) ventral plate. The speckled ventral pattern intensifies toward mid-body and turns completely dark grey to black afterwards. In some specimens of Z. h. tauricus, especially from the eastern Mediterranean region, the ventral side is completely black. On the upper side of the head numerous irregular dark speckles are present. The supralabials are marked by a black line, which sometimes continues across the infralabials. A dark and broad postocular line extends from behind each eye diagonally to the angle of the mouth. The pattern on the head's lower side varies independently of the subspecies/ lineages; in some specimens there are no markings, whereas others have numerous irregular dark speckles or the surface is completely black.
The most obvious distinguishing characters among the previously established subspecies and the SW Anatolian clade are related to the dorsal pattern, which can be divided into two main types: one with small twin spotted blotches, occasionally fused into two longitudinal dorsal lines, separated by a light or ground coloured middorsal line (Z. h. hohenackeri), and the other with predominantly one row of dorsal blotches formed as translateral bars, saddles or dumb-bells across the mid-dorsum (Z. h. tauricus and SW Anatolian clade). Between the latter two lineages, rounded dorsal blotches, occasionally fused longitudinally to form a wavy dorsal band, differentiate the SW Anatolian clade from Z. h. tauricus with comparatively smaller blotches (see above and identification key below). Whereas in Z. h. tauricus blotches are 1-2 dorsals in width (along the body axis) with scales exhibiting variable amounts of black tips or edges throughout a blotch, specimens of the SW Anatolian clade have larger blotches that are 2-3 dorsals in width, continuously and distinctly black bordered without black edges/tips on scales within a blotch.
Systematics. Based on the combined results of the molecular and morphological analyses of Z. hohenackeri, we describe another, previously unrecognized subspecies. The erection of this new taxon is justified by the morphological distinctiveness and the substantial genetic divergence as described above, as well as by the geographical restriction of this new taxonomic entity (for details see Discussion).
FIGURE 2. Time-calibrated BI phylogeny based on the combined co1 + cytb mtDNA data analysis. The divergence times (in Mya) were estimated using calibration points (C1-C5) available from literature (text for details). Grey bars indicate 95 % highest posterior density (HPD) intervals of estimated node ages; an asterisk at nodes denotes Bayesian posterior (pp) support values ≥0.9, two asterisks indicate pp ≥0.9 and bootstrap values ≥80 %; node numbers correspond to Supplementary Table 5 that specifies the individual values and 95% credible intervals. Tip labels consist of the taxon name, original sample ID followed by the origin of sample (in brackets). Colour code is as follows: black-Zamenis hohenackeri hohenackeri; blue-Z. h. tauricus; red-Z. h. lyciensis ssp. nov.. (Fig. 4) .
Diagnosis: Zamenis hohenackeri lyciensis ssp. nov. is a relatively slender snake with a maximum SVL of 760 mm ; female from Sultan Mountains). This subspecies can be distinguished from Z. h. hohenackeri and Z. h. tauricus by its distinctly blotched dorsal pattern which is twice as large as in the other two subspecies, and in having a higher mean of ventral count (224 vs. 211 or 210, Supplementary Table 7) .
Description of the holotype (Fig. 3) : Total length 602 mm (SVL 502 mm, TL 100 mm); head distinct from the rest of the body (head length from tip of snout to the ends of parietals: 15 mm, head width from eye to eye: 7 mm); eyes medium large; parietals longer than wide; nostril present more anteriorly to the snout than to the eye (eye to nostril: 4 mm, tip of the snout to eye: 7 mm); nasal divided; supralabials (left/right) 8/8, the 4 th to 5 th supralabial in contact with the eye (on both sides); 10 infralabials on both sides; 1 praeocular on both sides; 2 postoculars on both sides; temporals (left/right) Schulz (1996) , Plate 14C. Dorsal and lateral ground colour tan; 55 dorsal saddle blotches on trunk, 19 blotches on tail; with few consecutive trunk blotches connected with each other, were counted as one blotch; blotches light brown and distinctly black-bordered, changing at ca. 10 blotches anterior the anal plate into a pattern of twinspots posteriorly, 3-5 dorsals in width (along body axis), space between the blotches 1-2 dorsals; small, alternating lateral blotches, extending to the outer edges of the ventrals; a horseshoe-shaped light brown, blackbordered dorsal blotch in the neck, its anterior peak reaching the parietals, the posterior open sides connected with the first dorsal blotch; upper side of head tan and mottled with black dots; a black postocular line beginning behind each eye and extending to the angle of the mouth; a further black mark below each eye between the 4 th and 5
th supralabial shield, extending over the infralabials; tip of the snout and anterior lower part of head black (including inframaxillars); anterior part of ventrals spotted with white and black patches; black colour increasing toward mid-body; becoming almost entirely black from 65 th ventral plate on; subcaudals mottled black and white.
Colouration of holotype in ethanol (Fig. 3) : Dorsal ground colour light grey, with dark grey (anthracite) blotches.
Distribution and natural history: Zamenis hohenackeri lyciensis ssp. nov. has a wide distribution across all southwestern Turkey (Fig. 1) ; the Mediterranean poses the south and southwestern distribution limits, whereas the northern and inland limits begin in the west in the mountains south of Izmir, reaching east to the Sultan Mountains of Konya province, and from there continue south along or near the Göksu River to the Mediterranean coast (e.g. localities 45, 50, 51, 55 and 59; Fig. 1 ). It inhabits moderately humid valleys to sparsely vegetated rocky slopes from or near sea level to at least 1,800 m asl. (our obs. at locality 41, Fig. 1 , and Supplementary Fig. 1 ), but can also be found at forest edges and open patches. It is a particular secretive snake, rarely seen, being crepuscular and probably spending most of its diurnal thermoregulation under stony cover (thigmothermy). In warmer parts of its range, it was observed on the surface during cooler (<20°C) weather situations, such as early or late in the season or day, and before or during rainfall (see Schulz, 1996 ; pers. obs.). Presumably, the colourful dorsal pattern may have an aposematic or mimetic function (resembling the Ottoman Viper Montivipera xanthina), startling a potential predator, when the snake is active on the surface or is being uncovered. There is no specific information on the diet and egg clutches for the Lycian Ratsnake, but the Transcaucasian Ratsnake, in general, is known to feed on mice and lizards, partly also insects, and lays up to seven eggs 
and refs. therein).
Etymology: The subspecies name is derived from the Latin word 'Lycia'. Lycia was an ancient geopolitical region in Anatolia along the southwestern coasts of Turkey what is now in the Turkish provinces of Antalya and Muğla. It represents the centre of Zamenis hohenackeri lyciensis ssp. nov. and most specimens were recorded in that region.
Description of the paratype (Fig. 4) : Total length 310 mm (SVL 270 mm, TL 40 mm); head distinct from the rest of the body (head length from tip of snout to ends of parietals: 10 mm, head width eye to eye: 7 mm); eyes medium large; parietals longer than wide; nostril present more anterior to snout than to eye (eye to nostril: 3 mm, tip of snout to eye: 4.2 mm); nasal divided; 9 supralabials (left/right) 9/8, 4
th to 5 th in contact with eye (on both sides); 10 infralabials on both sides; 1 praeocular on each side with a distinct centrical groove; 2 postoculars on both sides; temporals (left/right) 1+3+2/1+3+4; dorsals 21-23-17; 222 ventrals, first plate on head reduced in size; 58 subcaudals; anal plate divided.
Colouration of paratype in ethanol (Fig. 4) : Overall colour strongly faded, no blackish shades visible; dorsal and lateral ground colour tan; 57 dorsal saddle blotches on trunk,16 blotches on tail; some trunk blotches at mid-body connected with each other (two connected blotches counted as one blotch); blotches 3-5 dorsals in width, space between blotches 2-3 dorsals; small, alternating lateral blotches, extending to outer edges of ventrals; a horseshoe-shaped light brown, black-bordered dorsal blotch in the neck, its anterior peak reaching the parietals; upper side of head tan, mottled with brown dots; a dark brown postocular line behind each eye, extending to the angle of the mouth; a further dark brown mark below each eye reaching in between the 4 th and 5 th supralabial shield, and extending over the infralabials; lower part of head fawn speckled with some brown on the inframaxillars; anterior part of ventrals spotted with beige and brown; increasing brown colour toward midbody, from 59 th ventral plate on changing to almost brown; subcaudals fawn and indistinctly mottled with brown. Key to snake taxa of Zamenis hohenackeri and Z. situla 
Discussion
So far, the taxonomic classification of the Z. hohenackeri complex has not been consistently defined, recognizing either two subspecies (Schulz, 1996) , or considering these groups as conspecific colour forms . Our study confirms the validity of the taxonomic status of Z. h. hohenackeri and Z. h. tauricus and provides a revision of their distribution ranges (Fig. 1) . Furthermore, we found robust evidence for the existence of another unique evolutionary lineage from the Lycian coast and the interior of southwestern Turkey which is genetically distinct, morphologically distinguishable and geographically (largely consistent with colour pattern differences) separated from its conspecifics, justifying the description of a new subspecies. Our results extend and complement those by , which were based solely on cytb sequence data and did not include morphology nor samples of the Z. h. lyciensis ssp. nov. lineage.
To briefly summarize the different lines of evidences for the delimitation of three subspecies of the Z. hohenackeri complex: i) all three lineages (taxa) are clearly differentiated by mtDNA markers and show high levels of genetic distances between each other (~ 5 %; intraspecific distances <3 %); however, these divergences are still considerably smaller than the distances between nominal Zamenis species (between 9 %-15 %); ii) the Z. h. lyciensis ssp. nov. is supported by a specific combination of nuDNA sequences, although the divergence is limited to a single deletion and/or substitution per marker; iii) all three lineages are distinguished by differences in colour pattern, easiest perceived by distinctive traits in the dorsal blotches, and Z. h. lyciensis ssp. nov. is further distinguished from the two nominal subspecies by the higher number of ventral scales; and iv) all three lineages are largely allopatric, but might meet along potential contact zones. The probability that any of these lineages are sympatric (without intergradation) seems to be unlikely, as we could not find any indication of such discrete taxa in the same general area, despite extensive searches in the field, literature and of museum material. Yet, in particular the vastly unexplored regions of the Central Anatolian Plateau in eastern and the mountain ranges in western Turkey require further investigations to find the most proximate populations between subspecies or even contact zones. According to the current status quo of knowledge, the nominotypic Z. h. hohenackeri is distributed from the Caucasus region into northern Turkey as far west as the province Kastamonu (locality 17, Fig. 1 , and Supplementary Fig. 2) , and south into, at least, Malatya province (locality 15, and Supplementary Fig. 2 ), whereas in its eastern range it extends along mountains far south into Iraq and Iran. The second subspecies Z. h. tauricus occurs in south-central Turkey, and extends along mountain ranges from northwestern Syria to Lebanon and Israel (Fig. 1) . Aside from potential contact zones (see below), both taxa seem to be geographically separated within the Tauride orogenic belt, which creates significant barriers to precipitation due to elevation of more than 3 km in places (Schemmel Fig. 1 ). Here it meets its close relative, the Leopard Snake Z. situla, an ecological and morphological equivalent, which potentially impedes a continued expansion of Z. h. lyciensis ssp. nov. to the north. The Z. h. lyciensis from the Tahtali Dam (locality 60, Fig. 1 , and Supplementary Fig. 3 ) is surrounded by records of Z. situla, e.g. ca. 30 km to the north at Urla and Izmir (localities 140 and 135, Fig. 1, and Supplementary Fig. 3 ) and ca. 22 km to the south at Yoncaköy, Selçuk, Izmir, (locality 141, Fig. 1, and Supplementary Fig. 3 ). The two species were also found <20 km straight distance apart across suitable habitat (localities 43 of Z. h. lyciensis ssp. nov., and 125 of Z. situla, Fig. 1 and Supplementary Fig.  3 ); yet, a northern boundary farther inland can't be specified due to the lack of data. At its eastern distribution the Göksu River and the Mut basin may act as phylogeographic barrier, as it is suggested from other montane biota, such as between the mountain vipers Montivipera xanthina and M. bulgardaghica (Stümpel, Rajabizadeh, Avcı, Wüster, & Joger, 2016), or possibly as an eastern range limit for Vipera anatolica (Göçmen, Mebert, Karış, Oğuz, & Ursenbacher, 2017).
The two genetic samples we analysed from near the putative eastern end of the Lycian Ratsnake (locality 45 from Gündoǧmuş, eastern Antalya [ Supplementary Fig. 2 ] and locality 50 from Kayaönü, southern Karaman provinces, Fig. 1 ) are, indeed, assigned to Z. h. lyciensis ssp. nov. and the next genetic sample 140 km to the east (locality 75 at Arslanköy, Mersin, Fig. 1 Fig. 1) , with some individuals exhibiting even a double row of small squarish blotches posteriorly as in the nominotypic taxon Z. h. hohenackeri. However, whether these fuzzy trait compositions can be attributed to gene flow between subspecies demands in-depth molecular analysis based on a highly extended sampling across populations at the subspecies' distribution margins.
To the east, Z. h. tauricus ranges around the Gulf of İskenderum along Amanos Mountains farther south, confirmed by its mtDNA sequence data and predominantly a single row of mid-dorsal bar-like blotches. The typical Z. h. tauricus-pattern also dominates in morphologically assessed samples from Adana and Kahramanmaras provinces (e.g. localities 82, 87, 88, Fig. 1 ; Z. h. tauricus-haplotype from Adana, locality 73, Fig. 1 ) showing a separation of two dorsal blotches into twin spots within the anterior first 20 dorsal blotches. The next (nearest) northern sample to a Z. h. tauricus-like morph (locality 87 in Kaharamamaraş, Fig. 1 ; no genetic sample) originates from Malatya province (locality 15 in Fig. 1; Supplementary Fig. 2 ) and shows less than 20 bar-shaped dorsal blotches and a clear nominotypic Z. h. hohenackeri-haplotype. The region between these two localities stretches over 140 km and might be a potential transition zone between these two subspecies. However, without a comprehensive sampling, any conclusions in this regard remain speculative.
In summary, we present here a substantially increased sample size of Z. hohenackeri compared to a previous study , which allows us to identify a distinct geographic structure reflecting three subspecies based on molecular and morphological data, including the occurrence of the new subspecies Z. h. lyciensis ssp. nov. in southwestern Turkey, from where it was barely known one decade ago (Franzen et al., 2008) . The species' remarkable distributional extension of 160 km into Kastamonu province northwestern Turkey indicate that Z. hohenackeri may occur even farther west in dry valleys in the north. Given the results of our morphological investigation and individual findings, potential contact areas of the subspecies may exist. Yet, the current lack of samples from central regions in Turkey and in particular from southeastern Turkey hampers a reliable conclusion on that. We recommend continued monitoring of populations of Z. h. hohenackeri and Z. h. tauricus and a preliminary assessment of the conservation status of Z. h. lyciensis ssp. nov. that considers the potential impact of further habitat loss/alteration. The new subspecies should then be incorporated into the implementation of regional management schemes.
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